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(54)Tltl« HUMAN ADHESION MOLECULE OCCLUDIN 

(54)589?<Q£# frflls 

(57) Abstract 

The invention provides the total structures of mammalian homologues of occludin as a constitutive protein of tight junctions (TJ). 
Human, canine and mouse occluding genes have been analysed by conducting a polymerase chain reaction based on the sequence found 
around a neural apoptosis inhibitory gene. Further it has been confirmed that occludin is a constitutive |Motein of TJ by preparing the 
antibody and conducting immuno fluorescent cell staining. 
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fc K .4 htl+ffisal' (tight junction, CTJJ 

t 1ST) 4>0C 9i"<9H*9A>?4> ! <DT$./ Kia^'Jfc J: tmi,fc = - Ki" 5 DN 
AfcfllM-3. 

^5. gap junction (GJ) „ adherens junction (AJ) H desmo;;ome. 33 £Xf 
tight junction (TJ) Xfc5« 

^y WjtArv^<ajRtO* y Wj^j^ftX^S (Takeichi. M. et al. r 
Science, 251, 1451-145S, 1991) . desmosome WSf i Ltlir^^/^^, 
f^^^Tfct), *i£©W3fcfcJ:?K-*w«i6a«;fr K^y Vicfg© LX«ofi 
£ta S! Mf!Lfc (Buxton, R. S. etal., J. Cell Biol. , 121, 481-484, 1993). 
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Wt5'<V Tt LTflUBLT^S. IM&Bfcapicalfll&basolatexal «lr 

Schneeberger, E.E. etal. ,Am. J. Physiol., 262, L647-L661, ;l!)92) . 
©JMBfcJ:0, 5NB/ia^ Sr ^ X^3t*PfO!|-e J% ^ S SEfKk^** Jfe S < hti. 

: Z0— lfcif W<?!f$rf^j£LT£fc (Tsukita, Sh. *t al. , Curr. 

Opin. Cell Biol., 4, 834-839, 1992) . Z0- HZgH'a WftfcJ: CMJtTJOjfca 

frfc, ^r-p, = 7 M) (chic) JFFBfcJ: <9Aj£#8IU i^AjSrte^-fS*/ 

(Furuse, M, et al. , J; Cell Biol. , 123, 1777-1788, 1993) „ 
~ 60=7 h y •*9flSfH Vli504jSWT 5 /fig;&»fcfc<556KDa0>^V'<^ JfT, 

2 



Received from <= 1 206 682 6031 > at 5(1102 3:13:21 PM pastern Daylight Time] 



05/01/2002 11:25 FAX 1 206 682 6031 



SEED IP LAW GROUP PLLC 



11007 



WO 97/32982 \ PCT/JF9/W006M 

■ ! 

Roy Neuronal apoptosis jrTihibitory protein (NAIP) CD&fi-T-Srfg 

^u^m^pM^^^i-.^mi^^^-ti - £ fc*e s 'u*i (Roy, n. et 

al. , Cell, 80, 167-178, 1995) . ^rj?^tl±> COEJfl^ftlBJi^A^W 
/^^^i:^(g(iS£ga?ii^? 3 7 0 7'('-v-SrS^L, t hKff.h.&T84ftM&#0c 

K-f fit** A-^-r vftfrfc J:O t *4xfe*f«ffl-*-5a€^W:ffi L ttK:Ba-r* t 

2)eaf#*4fcSS*W> tht? A-T-f => - Kf -5 DNA. 

4) EaW»3iyE*©7' 5 y £ *TT 5 ^ £ * Or 9 fry** V 4 • = - K"f 5 % fifi 
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6)^x^02^/1^ v<ot % JW&M(» 5 t>l«L< lifllftcDz 5 y^s, fl- 
ap, ^^U<Jig^*^fcT5y®EyiJ*^r-r5^ : 5'/V7 i ^>3ig;^ % 

10)Sa*'J.#-f:4^5£f;:f;t6|;:^^^ 
DNA7*P-y s ; ..- 

— A^tfr* tcli^r J V d /M&tflf , 

14) ±|EDNA 7*7-1' ^-XliDN'AT'n-yfc/B^S - £ fcTO£1-*&ft*#4«©tf- 

15) 3}- ? /ut-V > £#31 LT ^ S »jfi t ttfllttff & S , tKfe&O;*- * /u 

16) t h^/l^V ^DNAA^^d^STVf-t^^DNA, 
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^7*O^Lfct h, #XS*3.J:lM* (MDCK) MfcttJH Ut\ /Uy^f > 

>T >;cDNA<DiBfBS SI v J: o T , 7 V - X 7 y t + ^ - \szf V $ \Z % bi%Z TJ* h 

^^fcW»"*"3-£a»TII6fcfca. -itf) <fc p I'^JSWli, ifciK-JHIHH* 1 ! 1 
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±f- K*s*a9)0MlAGftfrt ) £K4>&< £ t>lO<ao*fJC£r»i-4^3S:gayiJ*ri&tft<© 

(ffickstrome, E. , ed. , Prospects for Antis'erise Nucleic Acid Theraphyof C 
ancer and AIDs. Wiley-Liss, New York, 1991) „ <0 ir9 A" t *( "VDtfASr W 

tW L7t r. £ I- J: *) , T y^-fe JSfc J: «? ^r-f vomt££Mfi!l 

< £ t 6 ffl, #& lX tt'>& < £ tlO mer, iif L5*>?>30 inerS: 
ftv^C **s-e#S. E^JIi*«^DNAE^JtS-^^TjgS:@ ft U MttS-f 

3' , 5' $Zi%\Zit&t£86 : &1& (Cook, P. D. i Anticancer Dri(i Des. , 5, 565, 

1 99 1 ) „ ft£ #J7 ta ^ft* ^ Ujf £/ Ffffl © * * * v?^ ^ ^ frg <r> fig^^CO 
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* l < iiiitt ut*«^* < t t^is^wr $ /s, * h l< lt 

(l) ^7 y -Wf^Slfc WtM'f^ >««Ji£fi?#r 

^fZ^-K ftiBfi$XI; *Ur- HJW*JJ:ViB7E»l<!5S l fr»i«lr-c*lifflftfT 
ofct^s 7s/~A'j4|ll, Wfil^^iai (Chamezynski 'et al. , Anal, Bibchem. , 
162, 156, 1987) , aaEfiifi'MftfeC: J: *) ff r£ £ 3„ fbh 

^SrffiV^ScDNA^fiJtifc (Gubler, U. et al. , Gene, 25, 263, 1933) 
fcJ:9» 2#£t DNA&SBKU ^^>tvfc2^ DNA&, ?£j£|;:l£V\ 

ft^T, Roy h(D^<O^X\ -9 hy^/^^^C*^glJ,l:^fijlL,7c<IS 
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hifc (Maxanii A. M. . and Gilbert, W. , Proc. Natl. Acad. Sci; 
USA, .74, 560, 1977) fc-&VM2S*7^3f (Sanger, F. , Proc Natl. Acad. 
Sci. USA, 74, 5463, 1977) «fc oT&tf) t>*t5« *©*USBWfc t £ K7 S 7 

■tSC&iSTt. $&<dcMolecular Glohing. A Laboratory HamMi;.. , T. Manitis 
. -\.>S&£ (1989) ,Cold Spring Harbor Laboratory^fEfe^^jSfel-^ tXff 0 r t 
,.&VZZ> 0 •. :. - ■■■■ ^ " • v ' ' ' ' 

(2)*!fcoS8«! • " ■ '■ 

y k— 7$r®wi-5^ t \z £*) moats ft*. *<nm*\*i£&^<ry.->5mz.i£-rfr 

* * -Tsfc l-fWBBfSf i: DN A y # — 2 fcffl i ^ 5 4f*Q<z>;£ fell J: 9 If ^ L"C*a 

^icpa^sn-f , s±ni5CTai»/jia^t>*t>«rteT*>5 a 5 tux 

?"«3>tf > hftiliafe (J. Mol. Biol., 53, 154. 
1970) „ UvSAA'v'Hit (Science, 221. 551. 1983 ) . ft .i 0 
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^b7^/^ K^*4 7 n A > V 7 /< ^ K £ )S?Q Ltft J J- LTW<, 
T^^ilio .#»WM& t -.ttUvO^V 7'/l-. t KS**«t*'i«ttfflS 

Nature, 256, 495, 1975) fcfJ^JBfeT**. &&0&&Ht LTittfV 
jHy^^uv^y =i-/u (2pi§^^i:lOOO~4OO0) &#l^T20~4C' = C, #£L< 
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^^ 5EL ISA (Enzyme-linked immunosorbent assay ) j£ x K^^^cr^y 
^n-hLfcv^a^-^ ffl ^ 5EIA (En2yme ilBaunoassay) ^ 

RPMI 1640) Wfeixa.. £©J:$fcLT»6ixfc^o-vttfcfcA»Cft7'y** 
*%PJI<D*J o-^afcttFc' fcSV Wc«»i LstFab- ,fe<5^|4Fab 
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J-r-b LTfflv\ PCRSrHJSL^io igtn cDNA v^^yV-VXn bti&gJzBtfSi 

!ST«T84*r«»t LTpoly{A)+RNA £lfc«JU TimteSaver cDNA synthesis kit 
7 7^7 >>T UCB>-*-r.^^ynt?^tt*) 43«t7J«G:[iJAPAck II Pack 
. aging Extract (3 h 7 r v 1 - >fct) kffll^XtfMK Lfc. d£>7 Y7*-7 i> -&PC 
Rtf>&S[t LTJtla-oOT'^'f ^-&JB^TPCR&^ifcLfc&jg : , 363bp cONAWf 

Z<D DNAttff Jt" Sr DIG labeling kit (AA«; ^- U :>/nW i.£fc8J) 

, &mV>T DIG^^Lfc^ r.KSr^o-^t LT|5J7-T 7*7 V 

pBluescript SK(-) 9 o - as. V^Lfc 0 O 9 phOc6^ph 

. Oci6 o^B^>^±oRF^tri^a**vfcoT/'r©~^o>"TJ-i>ias««)tt[ 

£ trSfiiBS Ljfc„ #lSI2?l|fi7-deaza Sequenase Version Deoiy Teriiinator Cycle 
Sequencing Kit 7^7^ Hr^^ J^&M) ^ffll 'TSt^Lfco 

fc\ ^ 3? *3 J: tf-v £ ^ cd* ? /UtV vofS v * T t> ±SE ^; |1] D^f j£ I' J; 
^ ^5?^ifa(MDCK)*iJ:ut-7^^flf|riNBfla^e)^iKLfc, ^ftCTLlgtll&J:^ 
XgtlO cDNA 7^y7!)-»TR£lfc 0 J***/^* i^WtltBEWJSJ: 
V - /Kifi?iJliia^i#^-5tiJ;i^2lc v ^OlgliiE^J*3«fcU J 7' 

5 Esherichia Coli JM 109l±1996^3^ 150 , St6#^- FERM BP-Si477<k LTi§i& 
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tftt /l>?*^ f u—i-/ulfttiz<otf:$i 

%t&&iUZte,&<D, S2?lJ*-^4 Sr^-tfpBluescript SK(-) «*>V-Sr, Mm&m 
ssp I irEcoR I (tvf*tt>£iBi£) ir«fcoT$0fL-i\ t h V£> C 5fc$g 
mmmnmmi: => - Ki"5 cDNA0rJi-£®fc o : £ *u£pGEX-3X * ~(r®X L, 
£0.^*-T#«E»Lfc««J»*U GST LTSISL 

7> h<7>D issi&k-rQ* $ jco— vP3£4: z.5 : l©M£"efi?li L[ ^~y- 
ofc, Bfe^jan/feS^^/U^U- McJt;ti&*, 10%»HCF (tf^.Y 

mmm. MSfefe 

t hWtfJb/fciw&fcsHJiv/u^y M>BS-e£i£-ci5#@£u SE TO. 2 % 

Triton X-100PBS* T'l5#4&g Lfc 8 fSt^lWBSAT'^D y * Lfcf&IC&ffcSrAP 
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-f J 9 a i--frftmz ft&&nft%:&m\z.7fii,ti a zo-i {X 

i«im^iS6iTj«Ba-ifiL«r^4:^L-T^<5t%^fc^'C^5;: tfrb. isms* 

f&mj^^i-ii&^JSikWrt&a^ (PBEC) i:{em«ilg^TJit:Wt?) ig«Kc* 

^cDNABrtftt, fc h^^T-fVDNAEW (E51»»4) 0)1359- 
139lffi-t>.X^ (E?».l#^7) *3il^l692-l72Hfi:T^^-fe^^il (E?IJ*#8) 
-^-ir LTPCRfcfc J: «^«t363*»fftf Ufc. Bt«f^®tt*BW 

«Hiin^&09ifl!U0HHaRNAd-K^y K {*Vy?i?— (Stratagene) 

sty? MgGfitflEtfflv^fc. #»fi«)*iwiiifa*«)ra-«eKafc-*7c^A'« 

*2fcfb£. -/>/^B?HlitljtWLfci:r5, PBEClt43V>tl4Jf).58K0©ttBfc 
Ml<*ffi*^fc3B«, PAEC(r*H*Ttt, *i*CfcttLT^4 0S<*t.iiS;h.fc» 
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ffi^flSr^ : 1 

: 522 

gar 

: t h (»ffJtA»fi«cT8i4) 

Met Ser Ser Arg Pro Leu Glu Ser Pro Pro Pro Tyr Arg Pro Asp Glu 

1 5 .. , . ; ; | : , 10. - s ■ 15 «-m<- ■ "\ 

Phe Lys Pro Asn His Tyr Ala Pro-. Self Asn Asp lie Tyr Gly Gly Glu 
20 t 25 30 : 

Met His Val Arg Pro Met Leu Ser Gin Pro Ala Tyr Ser Phe -.Tyr Pro 

35 40 45 

Glu Asp Glu lie Leu His Phe Tyr Lys Trp; Thr Ser Pro Pro Gly Val 

50 .55 60 

. He Arg He Leu Ser Met Leu lie He. Val Met Cys He Ala He Phe 

65 70 75 < 80 ^ 

Ala Cys Val Ala Ser Thr Leu Ala Trp Asp Arg Gly Tyr Gly Th:r Ser 

85 90 95 ■*' 

Leu Leu Gly Gly Ser Val Gly Tyr Pro Tyr Gly Gly Ser Gly Ph<> Gly 

100 105 110 

Ser Tyr Gly Ser Gly Tyr Gly Tyr Gly Tyr Gly Tyr Gly Tyr Gly Tyr 

115 120 125 

Gly Gly Tyr Thr Asp Pro Arg Ala Ala Lys Gly Phe Met Leu Ala Met 

130 135 140 

Ala Ala Phe Cys Phe He Ala Ala Leu Val He Phe Val Thr Ser Val 

IS 
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145 150 155 160 

He Arg Ser Clu Met Ser Arg Thr Arg Arg Tyr Tyr Leu Ser Va!! lie 

165 170 ivs 

He Val Ser Ala He Leu Gly lie Met Val Phe He Ala Thr He Val 

180 185 190 

Tyr He Met Cly Val Asn Pro Thr Ala Gin Ser Ser Gly Ser Leu Tyr 

195 200 7 205 '■ 

Gly Ser Gin He Tyr Ala Leu Cys Asn Gin Phe Tyr Thr Pro Ala Ala 

210 215 220 

Thr Gly Leu Tyr Val Asp Gin Tyr Leu Tyr His Tyr Cys Val Val Asp 
225 230 235 ' ' 2 40 

Pro Gin Glu Ala lie Ala He Val Leu Gly Phe Met lie He Val Ala 

- 245: 250 255 ; 

Phe Ala Leu He He Phe Phe Ala Val Lys Thr Arg Arg Lys Met Asp 

260 265 270 

Arg Tyr Asp Lys Ser Asn He Leu Trp Asp Lys Glu His He- Tyr A:;p 

275 280 285 

Glu Gin Pro Pro Asn Val Glu Glu Trp Val Lys Asn Val Ser Ala C]y 

290 295 300 

Thr Gin Asp Val Pro Ser Pro Pro Ser Asp Tyr Val Glu Arg Val Asp 
305 310 315 320 

Ser Pro Met Ala Tyr Ser Ser Asn Gly Lys Val Asn Asp Lys Arg Phe 

325 330 335 

Tyr Pro Glu Ser Ser Tyr Lys Ser Thr Pro Val Pro Glu Val Val Gin 

340 345 350 

Glu Leu Pro Leu Thr Ser Pro Val Asp Asp Phe Arg Gin Pro Arg Tyr 

355 360 365 

Ser Ser Gly Gly Asn Phe Glu Thr Pro Ser Lys Arg Ala Pro Ala Lys 
370 375 380 
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Gly Arg. Ala Cly Arg Sqr Lys Arg Thr Glu Gin Asp His Tyr (J.lu Thr 
385 390 395 400 

Asp Tyr Thr Thr Gly Gly Glu Ser Cys Asp Glu Leu Glu Glu A«:p Trp 

405 410 415 

lie Arg Glu Tyr Pro Pro He Thr Ser Asp Gin Gin Arg Gin Leu Tyr 

420 425 430 

Lys Arg; Asn Phe Asp Thr Gly. Lieu Gin Glu Tyri Lys Ser Leu Gli Ser 

435 440 445 

Glu Leu Asp Glu lie Asn Lys Glu. Leu Ser Arg Leu Asp Lys Gl u Leu 

450 455 ; 46O ^ 

Asp Asp, Tyr Arg- Glu Glu Ser Glu Glu Tyr Met Ala. Ala Ala Asp -Glu 
465 : 470 475 1 480 

Tyr Asn Arg Leu Lys Gin Val Lys Gly, Ser Ala Asp Tyr Lys 'Ser Lys 

48? 490 4'ij 

Lys Asn His Cys Lys Gin Leu Lys Ser Lys Leu Ser His He Lys: Lys 

500 505 510 

Met Val Gly Asp Tyr Asp Arg Gin Lys Thr ' •• * 
... 515 520 



I2JIJ#-S§-:2 
&M<D&£ : 5 2 1 
SITCOM : 7 5 Jfk 

nm, 

J * (ff&J&MDCK) 

Met Ser Ser Arg Pro Phe Glu Ser Pro Pro Pro Tyr Arg Pro Asp Glu 
1 5 10 15 
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Phe Lys Pro Asn His. Tyr Ala Pro Ser Asn Asp Val Tyr Gly Gly Asp 

20 25 30 

Met His Val Arg Pro Met Leu Ser Gin Pro Ala Tyr Ser Phe Tyr Pro 

35 40 45 

Glu Asp Glu lie Leu His Phe Tyr Lys Trp Thr Ser Pro Pro G]y Val 

50 55 60 

He Arg lie Leu Set. Met Leu VaLIle Val Met Gys He Ala He Phe 
6 5 70 75 80 

Gly Cys Val Ala Ser Thr Leu Ala Trp Asp Arg Gly Tyr Gly Thr Gly 

85 90: : J5 

Leu Met Gly Gly Ser He Gly Tyr Pro Tyr Gly Ser Gly Phe Gly Ser 

■■<■■*■ 100 V 105 ■> " HO 

Tyr Gly Thr Gly Tyr Gly Tyr Gly Phe Gly Tyr Gly Tyr Gly Tyr Gly 

115 120 125 

Gly Tyr Thr Asp Pro Arg Ala Ala Lys Gly Phe Leu Leu Ala Met Val 

130 135 140 

Ala Phe Cys Phe He Ala Ala Leu Val He Phe Val Thr Ser Val He 
145 150 155 160 

Arg Ser Asp He Ser Arg Thr Arg Arg Tyr Tyr Leu Thr Val He He 
165 170 175 

180 185 190 

He Met Gly Val Asn Pro Thr Ala Gin Ala Ser Gly Ser Leu Tyr Ser 

195 200 205 

Ser Gin He Tyr Ala Met Cys Asn Gin Phe Tyr Ala Ser Thr Ala Thr 

210 215 220 

Gly Leu Tyr Met Asp Gin Tyr Leu Tyr His Tyr Cys Val Val Asp Fro 
225 230 235 240 

Gin Glu Ala lie Ala He Val Leu Gly Phe Met Val He Val Ala Phe 
245 250 255 
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Ala Leu He He Phe Phe Ala Val Lys Thr Arg Arg Lys Met Asp Arg 

260 265 270 

Tyr Asp Lys Ser Asn He Leu Trp Asp Lys Glu His He Tyr Asp Glu 

275 280 285 

Gin Pro Pro Asn Val Glu Glu Trp Val Lys Asn Val Ser Ala Gly Thr 

290 295 300 

Gin Asp Met Pro Pro Pro Pro Ser Asp Tyr Val Glu Arg Val A.sp Ser- . ,i 
305 310 315 325 ; 

Pro Met Ala Tyr Ser Ser Asn Gly Lys Val Asn Asp Lys Arg L.i u Tyr 

325 330 .., , t - 335 

Pro Glu Ser Ser Tyr Lys Ser Thr Pro Val Pro Glu Val. Val dri .Glu 

340 345 350 

Leu Pro Ala Thr Ser Pro Ala Asp Asp Phe Arg Gin Pro Arg -Tyr Ser.-'. 

355 360 365 

Ser Ser Gly His Leu Glu Pro Pro Ser Lys Arg Ala Pro Ser Lys Gly 

370 375 380 

Arg Thr Gly Arg Pro Lys Arg Leu Glu Gin Asp His Tyr Glu Thr Asp 
385 390 395 400 

Tyr Thr Thr Gly Gly Glu Ser Cys Asp Glu Leu Glu Glu Asp Trp lie 

405 410 4i £ . 

Arg Glu Tyr Pro Pro He Thr Ser Asp Gin Gin Arg Gin Leu Tyr Lys 

420 425 430 

Arg Asn Phe Asp Thr Gly Leu Gin Glu Tyr Lys Ser Leu Gin Ala 31u 

435 440 445 

Leu Asp Glu He Asn Lys Glu Leu Ser Arg Leu Asp Lys Glu Leu Asp 

450 455 460 

Asp Tyr Arg Glu Glu Ser Glu Glu Tyr Met Ala Ala Ala Asp Glu Tyr 
465 470 475 480 

Ash Arg Leu Lys Gin Val Lys Gly Ser Pro Asp Tyr Lys Asn Lys Arg 
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485 490 495 

Asn Tyr Cys Lys Gin Leu Lys Ser Lys Leu Ser His lie Lys Lys Met 

500 505 510 

Val Gly Asp Tyr Asp Arg Gin Lys Thr 
515 520 

aa?us# : 3 ■ 

BrM£>g£ : 521 

Met Ser Val Arg Pro Phe Glu Ser Pro Pro Pro Tyr Arg Pro Asp Glu 

1 5 10 15 

Phe Lys Pro Asn His Tyr Ala Pro Ser Asn Asp Met Tyr Gly Gly -31u 

20 25 30 

Met His Val Arg Pro Met Leu Ser Glh Pro Ala Tyr Ser Phe Tyr Pro 

35 40 45 

Glu Asp Glu He Leu His Phe Tyr Lys Trp Thr Ser Pro Pro Gly Val 

50 55 60 

He Arg He Leu Ser Met Leu lie He Val Met Cys He Ala He Fhe 
65 70 75 80 

Ala Cys Val Ala Ser Thr Leu Ala Trp Asp Arg Gly Tyr Gly Thr Gly 

85 90 95 

Leu Phe Gly Gly Ser Leu Asn Tyr Pro Tyr Ser Gly Phe Gly Tyr Gly 

100 105 110 

Gly Gly Tyr Gly Gly Gly Tyr Gly Gly Tyr Gly Tyr Gly Tyr Gly Gly 
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115 120 125 

Tyr Thr Asp Pro A*;g Ala Ala Lys Cly Phe Leu Leu Ala Met Al a Ala 

130 135 140 

Phe Cys Phe He Ala Ser Leu Val lie Phe Val Thr Ser Val He Arg 
145 150 155 i 6 o 

Ser Cly Met Ser Arg Thr Arg Arg Tyr Tyr Leu lie Val lie ILe Val 
* 65 , : 170 v < .[75; • 

Ser Ala lie Leu Gly He Met Val Phe He Ala Thr He Val T3T He 

18Q 185 190 

Met Gly Val Asn Pro Thr Ala Gin Ala £er Gly Ser Met Tyr Gly Ser 

195 r • . . 200, , 2Q5 - 

Gin He Tyr Met He .Cys Asn Gin Phe Tyr Thr Pro Gly Gly Thc^Gly 

,--210 215 ^ 220 : v 

Leu Tyr) Val Asp Gin Tyr 
225"^ 230 



Leu Tyr His Tyr^Cys Val Val Asp Pro Gin 
235 



240 



Glu Ala He Ala He Val Leu Gly Phe Met lie He Val Ala Phe Ala 

245 250 • 255 

Leu He lie Phe Phe Ala Val Lys Thr Arg Arg Lys Met Asp Arg Tyr 

260 . 265 270 

Asp Lys Ser Asn lie Leu Trp Asp Lys Glu His He Tyr Asp Glu Gin 

275 280 285: 

Pro Pro Asn Val Glu Glu Trp Val Lys Asn Val Ser Ala Gly Thr Gin 

290 295 300 

Asp Met Pro Pro Pro Pro Ser Asp Tyr Ala Glu Arg Val Asp Ser Pro 
305 310 315 320 

Met Ala Tyr Ser Ser Asn Gly Lys Val Asn Gly Lys Arg Ser Tyr Pro 

325 330 335 

Glu Ser Phe Tyr Lys Ser Thr Pro Leu Val Pro Glu Val Ala Gin Glu 
340 345 350 
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lie Pro Leu Thr Leu Ser Val Asp Asp tfhe Arg Gin Pro Arg Tyr Ser 

355 360 : 365 

Ser Asn Gly Asn Leu Glu Thr Pro Ser Ljys Arg Ala Pro Thr Lys Gly 

370 375 i 380 

Lys Ala Gly Lys Gly Lys Arg Thr Asp Pjro Asp His Tyr Glu Thr Asp 



385 



390 



395 



400 



Tyr Thr Thr Gly Gly Glu Ser Cys 'Glu G(lu Leu Glu Glu Asp Trp- Val 

. 405 jllO 41E 

Arg Glu Tyr Pro Pro He Thr Ser Asp Gin Gin Arg Gin Leu Tyr Lys 

420 * 425 j 430 

Arg Asn Phe Asp AlaGly Leu Gin Glu Tyr Lys Ser Leu Gin Ala Glu 
■ 435 V ''440 ' H- ;; 445 

! 

Leu Asp Asp Val Asn Lys Glu Leu Ser Ai-g Leu Asp Lys Glu Leu Asp 

450 455 \ 460 

Asp Tyr Arg Glu Glu Ser Glu Glu Tyr Met Ala Ala Ala Asp Glu "yr 
465 470 475 480 

Asn Arg Leu Lys Gin Val Lys Gly Ser Ala Asp Tyr Lys Ser Lys Arg 

485 490 49c 

Asn Tyr Cys Lys Gin Leu Lys Ser Lys Leu Ser His He Lys Arg fcet 

500 505 ! 510 

Val Gly Asp Tyr Asp Arg Arg Lys Pro 

515 520 '•' 



BEfJOS £ : 2 3 7 9 
®.W\<DW& : c DNA 
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: t h (fl&^±**HJ®^T8 4) ; 

WR*r*"rtB* : m a t peptide 
16 8, . 17.3 3 

CTCCCGCGTC CACCTCTCCC TCCCTGCr^C CTCTGGCGGA GGCGGCAGGA AG3GAGAGCC 60 
AGGTCCAGAG CGCCGAGG AG GCGGTCTAGG ACGCAGCAG A TTGGTTT ATC TTGGAAGCTA 1 20 
AAGGGCATTG „ CTCATCCTGA AGATCAGCTG;-, ACCATTGACA ATCAGCCATG TCATCCAGGC 180 
CTCTTGAAAG TCCACCTCCT TACAGGCCTG ATGAATTCAA ACGGAATCAT TATCCACCAA 240 
GCAATCACAT ATATGGTGGA GAGATGCATG TTCGACCAAT CCTCTCTCAG CCAGCCTACT 300 
r CTTTTTAjCCC AGAAGATGAA /yTTCTTCAGT TGTACAAATG GACCTCTCCT CCAGGAGTGA 360 
TTCGGATCCT GTCTATGCTC ATTATTGTCA TGTGCATTGC CATCTTTGCC TGTGT6GCCT 420 
CCACGCTTGC CTGGGACAGA GGCTATGGAA CTTCCCTTTT AGGAGGTAGf GTAOjCTACG ' 480 
CTTATGGAGG AAGTGGCTTT GGTAGCTACG GAAGTGGCTA TGGCTATGGC TATWTTATG 540 
GCTATGGCTA CGGAGGCTAT ACAGACCCAA GAGCAGCAAA GGGCTTCATG TTGGCCATGG 600 
CTGCCTTTTG TTTCATTGCC GCGTTGGTGA TCTTTGTTAC CAGTGTTATA AGATaGAAA 660 
TGTCCAGAAC AAGAAGATAC TACTTAAGTG TGATAATAGT GAGTGCTATC CTGCCCATCA 720 
TGGTGTTTAT TGCCACAATT GTCTATATAA TGGGAGTGAA CCCAACTGCT CAGTCTTCTG 780 
GATCTCTATA TGGTTCACAA ATATATGCCC TCTGCAACCA ATTTTATACA CCTGCAGCTA 840 
CTGGACTCTA CGTGGATCAG TATTTCTATC ACTACTGTGT TGTGGATCCC CAGGA3GCCA 900 r: 
TTGCCATTGT ACTGGGGTTC ATGATTATTG TGGCTTTTGC TTTAATAATT TTCTTTGCTG 960 
TGAAAACTCG AAGAAAGATG GACAGGTATG ACAAGTCCAA TATTTTGTGG GACAAGGAAC 1020 
ACATTTATGA TGAGCAGCCC CCCAATGTCG AGGAGTGGGT TAAAAATGTG TCTGCaGGCA 108a 
CACAGGACGT GCCTTCACCC CCATCTGACT ATGTGGAAAG AGTTGACAGT CCCATCGCAT 1140 
ACTCTTCCAA TGGCAAAGTG AATGACAAGC GGTTTTATCC AGAGTCTTCC TATAAATCCA 1200 
CGCCGGTTCC TGAAGTGGTT CAGGAGCTTC CATTAACTTC GCCTGTGGAT GACTTCAGGC 1260 
AGCCTCGTTA CAGCAGGGGT GGTAACTTTG AGACACCTTC AAAAAGAGCA COTGCAAAGG 1320 
GAAGAGCAGG AAGGTCAAAG AGAACAGAGC AAGATCACTA TGAGACAGAC TACAGWCTG 1380 
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GCGGCGAGTC CTGTGATGAC CTGGAGGAGG ACTGGATCAG GGAATATCCA CCrATCACTT 1440 
CAGATCAACA AAGACAACTG TACAAGAGGA ATTfTGACAC TGGCCTACAG GAATACAAGA 1500 
GCTTACAATC AGAACTTGAT GAGATCAATA AAGAACTCTC CCGTTTGGAT AAAGAATTGG 1560 
ATGACTATAG AGAAGAAAGT GAAGAGTACA TGCCTGCTGC TGATGAATAC AATaGACTGA 1620 
AGCAAGTGAA GGGATCTGCA GATTACAAAA GTAAGAAGAA TCATTGCAAG CAGTTAAAGA 1680 
GCAAATTGTC ACACATCAAG AAGATGGTTG GAGACTATGA TAGACAGAAA ACATAGAAGG 1740 
CTXJATQCCAA.GTTGTTTGAG JVAATTAAGtA' TCTGACAtCT CTGCAATCTT CTCAGAAGGC 1800 
AAATGACTTT GGACCATAAC CCCGGAAGCC AAACCTCTGT GAGCATCACA AAGTTTTGGT 1860 
TGCTTTAACA TCATGAGTAT TGAAGCATTT TATAAATCGC TTTTGATAAT CAAWGGGCT 1920 
GAACACTGCA ATtTAAGGATT TTATGCTTTA AACATTGGTT CTTGTATTAA GAAlXJAAATA 1980 
CTGTTTGAGG TTTTTAAGCG TTAAAGGAAG GTTCTGGTGT GAACTAAACT TTC/.(iACCCC 2040 
AGACGATGTC TTCATACGTA CATGTATTTG TTTGCATAGG TGATdTCATT TAATCCTCTC 2100 
AACCACCTTT CAGATAAGTG TTATTYATAA TCACTTTTTT CCACATAAGG AAACTGGGTT 2160 
CCTGCAATGA AGTCTCTGAA GTGAAACTGC TTGTTTCCTA GCACACACTT TTGGrTAAGT 2220 
CTGTTTTATG ACTTCATTAA TAATAAATTC CCTGGCCTTT CATATTTTAG CTACTATATA 2280 
TGTGATGATC TACCAGCCTCCCTATTTTTT TTCTGTTATA TAAATGGTTA AAAGAGGTTT 2340 
TTCTTAAATA AJAAAGATCA TGTAAAAGTA AAAAAAAAA ' 2379 

EW» : 5 

: 19 6 1 

&&iz>m -.mm 

&M<Dffi& : c DNA . 

mm 

'$ESr&"?*i2-§- :matpeptide 
ftmtL®. : 7 2 . . 1 6 2 4 
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CAGGTTGGCT TATTTTGGQG. AGCTCTGGCA TCCTGCTCGT CCTGAAGATC GOTGATCAT 60 
TGACATCAGC CATGTCATCG AGGCCTTTTG AGAGTGCACC TCCGTATAGA CCTGATGAAT 120 
TCAAACCCAA TCATTATGCA CCGAGCAATG ATGTGTAGGG TGGGGAGATG CACGTCCGAC 180 
CCATGCTCTC TCAGCCGGCG TATTCTTTCT ACCCAGAAGA TGAAATTCTT CACTTCTACA 240 
AATGGACCTC TCCTCCAGGA GTAATTCGGA TTCTGTCCAT GCTTGTCATT GTGATGTGCA 300 
TCGCCATATT TGGCTGTGTC GCGTCCACGC TCGCCTGGGA TAGAGGCTAT GGMCTGG&T ■ 360 
TAATGGGTGG TAGCATAGGC TACCCTTACG GAAGTGGCTT CGGGAGCTAC GGGACTG6CT 420 
ACGGCTACGG GTTTGGCTAC GGCTACGGCT ACGGOGGCTA CACGGATCCC AGACCAGCAA 480 
AGGGCTTCCT CCTGGCCATG GTGGCCTTTT GTTTTATCGC TGCATTGGTG ATA1TTGTTA £40 
CCAGCGTTAT AAGGTCTGAC ATATCCAGAA CCAGAAGCTA CTACTTGACT GTAMAATAC 600 
TGAGTGCCTT CCTGGGCGTC ATGATGTTCA TTGCTACAAT TGTCTATATA 'ATGftSAGTCA : (560 
ATCCAACTGC CCAGGCTTCT GGGTCTTTAT ACAGTTCACA GATATATGCC ATCTGCAACC 720 
AGTTCTATGC ATCTACAGCT ACCGGACTCT ACATGGATCA GTATTTGTAT CACUCTGTG 780 
TGGTGGATCC CCAAGAGGCA ATTGCCATTG TCCTGGGATT CATGGTGATT GTGGCTTTTG 840 
CTTTAATAAT TTTCTTTGCT GTGAAAACTC GAAGAAAGAT GGACCGGTAT GAGAAGTCGA 900 
ATATATTGTG GGACAAGGAA CATATTTATG ATGAACAAGC CCCCAATGTT GMGAGTGGG> 960 
TTAAAAACGT TTCTGCAGGC ACACAAGACA TGCCTCCTCC CCCTTCTGAC TATGVGGACA 1020 
GAGTGGACAG TCCCATGGCG TACTCTTCa ATGGTAAAGT GAATGACAAG CGGTTCTATCU080 
CAGAGTCTTC CTATAAATCA ACACOGGTCC CCGAAGTGGT GCAGG AGCTG GCCGGC ACCT U40 
CCCCTGCGGA TGACTTCAGG CAGCCTCGCT ACAGCAGCAG ; CGGGCACTTG GAGGQAOTT 1200 
CGAAGAGGGC CCCCTCGAAA GGAAGAACGQ GAAGGCCCAA GAGGCTGGAG CACGAO:ACT 1260 
ATGAGACAGA CTACACGACG GGCGGOGAGT CGTGTGACGA GCTGGAGGAG GACTGGATCA 1320 
GGGAATATCC ACCTATCACT TCAGATCAAC AAAGACAACT CTACAAGAGA AATTHGACA 1380 
CTGGCCTGCA GGAATACAAG AGCTTACAAG CAGAACTTGA TGAGATCAAT AAAGAACTCT 1440 
CTCGCCTGGA TAAAGAATTG GATGACTATA GAGAAGAAAG TGAAGAGTAC AJGGCT3CTG 1500 
CTGATGAGTA CAATAGACTG AAGCAAGTTA AGGGATCTCC AGATTACAAA AATAAGAGGA 1560 
ATTATTGCAA GCAGTTGAAG AGCAAATTGT CCCACATCAA GAAGATGGTT GGAGACTATG 1620 
ATAGACAGAA AACATAGAAG GCAGATGCCA CACAGTTTGA GAGATTGTGA AGTATTTCAC 1680 
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ATATCTGCAA CGTTGTCAGA AGGCAGAATC ACTTTGGATT TCGAACCCAG GAGGCCAGAT 1740 
CTTTGTGATC ATTACAAAGT TTTGGTAGCT TTAAfATCAT CAGTATTGAA GCATTTTACA 1800 
CATAGCTTTT GATAATCAAC TGGGCTGAAC ACTCCCGATT AAGGATTCTG TGCTTTAGAC 1860 
TTTGGCTGTT GTGCTAAAGG ACTGAGTATA GGTGGAGGTT TtCAGACCTT GGAAGAAGGT 1920 
CCCACGGTGA ACTTGTGCTG TGAACTTGCA CACTTGGGGC A 1961 

gB5iJC?iS: £ : 2 8 3 9 

&m ■ ■ ■ "'' ' ' 

$$JSfc«rS6"t~H£^ : m a t peptide 
Ml; 2 2 3V'. 178 5 

GGAGTTTCAG GTGAATGGGT CACCGAGGGA GGAGGCTGGC CACGCCACAC CTCGTCGCTA 60 

GTGCCCACCT.CCCGGCCCa CTTTCCTTAG GCGACAGCGG TGGAGTTGCG GGAGAGCGGT 120 

CCAGCGCACG GAGCAACCGG CTAGGGGCTC GGCAGGTTCG CtTATCTTGG GAGCC7GGAC 180 

ATTTTGCTCA TCATAAAGAT TAGGTGACCA GTGACATCAG CCATGTCCGT GAGGCCTTTT 240 

GAAAGTCCAC CTCCTTACAG ACCTGATGAA TTCAAACCCA ATCATTATGC ACCAAGCAAT 300 

GACATGTATG GCGGAGAGAT GCATGTCCGG CCGATGCTCT CTCAGCCAGC GTACTCTTTT 360 

TATCCGGAAG ATGAAATTCT TCACTtCTAC AAATGGACGT CGCCCCCAGG GGTGATCCGG 420 

ATCCTGTCTA TGGTCATTAt TGTGATGTGC ATCGCCATAT TTGCCTGTGT GGCTTCCACA 480 

CTTGCTTGGG ACAGAGGCTA TGGGACAGGG CTCTTTGGAG GAAGCCTAAA CTACCCTTAT 540 

AGTGGCTTTG GCTACGGAGG TGGCTATGGA GGCGGCTATG GAGGCTATGG CTATGGCTAT 600 

GGCGGATATA CAGACCCAAG AGCAGCCAAA GGCTTCCTGT TGGCCATGGC AGCCTTCTGC 660 
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TTCATCGCTT CCTTAGTAAT ATTTQTGACC AGTGTTATAA GATCTGGAAT GTCGAGGACA 720 
AGAAGATATT ACTTGATCGT GATCATAGTC AGCGCTATCC TCGGCATCAT «iTGTTTA,TT 780 
GCCACGATCG TGTACATAAT GGGAGTGAAC CCGACGGCCC AGGCTTCTGG ATCTATGTAC 840 
GGCTCACAGA TATATATGAT CTGCAACCAG TTTTATACTC CTGGAGGTAC TCGTCTCTAC 900 
GTGGATCAAT ATTTGTATCA CTACTGTQTG GTTGATCCCC AGGAGGCTAjT AGCCATTGTC 960 
CTGGGGTTCA TGATTATCGT GGCTTTTGCT TTAATCATCT TT^TTGCTGT GAAAACCCGA 1020 
AGAMGATGG .AJCGGTATG^ .TMGXCCAATj ATTTTGTGGG ATAAGGAAGA CATTTATGAT 1080 
GAACAGCCCC CCAATGTTGA AGAGTGGGTT AAAAATGTGT CTGCAGGCAC AOVGGAGATG 1140 
CCTCCACCCC CATCTGACTA TGCGGAAAGA GTTGACAGTC CAATGGCCTA CTCCTCCAAT 1200 
GGCAAAGTGA ATGGCAAGCG ATCATACCCA GAGTCTTTCT ATAAGTCAAC ACXTCTGGTG. 1260 
CCTGAAGTGG CCCAGGAGAT TCCTCTGACC TTGAGTGTGG ATGACTTCAG GaGCCTCGG 1320 
TACAGCAGCA ATGGTAACCT AGAGACACCT TCTAAAAGGG CTCCCACG%GGGGAAAQCA 1380 
GGAAAGGGCA AGAGGACGGA CCCTGACCAC TATGAAACAG ACTACACGAC AGSTGGGGAG ^440 
TCCTGCGAGG AGCTGGAGGA GGACTGGGTC AGGGAATATC CACCTATGAC. .TTC AGATGAA 1500 
CAAAGACAAC TCTACAAGAG AAATTTTGAT GCAGGTCTGC AGGAGTATAA GAGiTTTACAG 1660 
GCAGAACTAG ACGACGTCAA TAAAGAGCTC TCTCGTCTAG ATAAAGAGCT GG/lTGACTAC 1620 
AGAGAGGAGA GTGAAGAGTA CATGGCTGCT GCTGATGAAT ATAATAGACT AA/,(?CAAGTT 1680 
AAGGGATCTG CAGATTATAA AAGTAAGAGG AATTACTGCA AGCAGTTGAA GAGCAAATTA 1740 
TCGCACATCA AGAGGATGGT GGGAGACTAT GACAGACGGA AACaTAGAG AGATGCCAGT 1800 
TGCGGGAGAA GGGAGAGGTG CATCTGCCTG CACGATGTCT CTGCAATTCT CTCCAGAGGC I860 
AAACTGACTT TGGACTCTAA TCTGGGAAGT TAAAACTTTG TGATCATTAC AAAGTTTCCA 1920 
TGGCTTTAAT TCCATCAGTT TCCTATCTCC AGTATTGAAG CAHTTATM ATOJCTTTTG 1980 
ATAATTGACT GGGCTGAACA CTCCAATTAA GGATTTTACA GTTTCAACAT TGATTCTTGT 2040 
ATTAAGAATT AAAATGTTGC TTGAGGTTTT AAATGTCAAG AAAGGTCCTG GTGVGAGCTG .2100 
TGATGTGTGT GAGCTGTGAT GTGAAGGTTC ACACGCCAGG CAGCGTGTTC CTCCAGGTAG 2160 
ACCGTCTAAT CAATCTTTGC AGCAGCCCTC AGGTGACTGT TATTTAGAAT CAGC1TGTTT 2220 
TTGGlTTTCC AGACAGGGTT TCTCTGTGTA GCCCTGGCTG ACCTAGAACT TACGCTGTAG 2280 
ACCAGGCTGG CCTTGAACTC ACACAGCTCC TCTGAGTGCT GGTGCAGGAG TTAACGTCGT 2340 
GGACCGGTAT CATCACTTTT CCTGCGGTGA CTTCTCCAAA CTGAAACTGC TAAGG^AGTT 2400 
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ttggctaagt 
aataogatac 
caaatgaata 
ttaacaaata 
aaatccaggg 
taacccacta 

AAtFGTATTT 
GTT CTCTTfC 



CTGTTTTATG 
ATTATATOGG 
GGATTATTTT 

tgtgaaattt 
ttXaagtgct 

GACCTTTCCA 
CACAGGAATG 
TAAAAAAAA 1 



ACTGCAAATG 

CGATtrrrccc 

TGGCTTTACA 
AAGAATTGTA 
TTTTATCTTG 

ttgtatcaga 
ctcaXgVttt 1 



ac^gcattcc 

CAdCACiTGTT 
TTftTTTCCTA 
AATj\TATATT 
TAtAGTTTAC 
GTAiTCCAATT 
GTAjATATTT 



TGCCTTTGfA 
TTTCTTATAT 
ACACTTAAGA 
TACGTTTGAA 
ATGCTTTTTT 
ACATTTACAA 
TATAAGGTAT 



j£5«OSS V 3 3' : 
■ ■•>#a'y--':'-K«l* 
TATGAGACAG ACTACACAAC TGGCGGCGAG 



m CAGGGGA 2460 
TGACTTTTAA 2520 
TCATATAAAA 2580 
AGATGATTTT 2640 
TTrTTTTTGA 2700 
TTATGACTTG 2760 
TAMCCTGAT 2820 
2839 



TCC 



W&mHr-v 8 " 
EM<6&£ 3 6 

g&ios : -mat 



EW©*SKV-&ftDNA 

ATCAf AGTCT CCAACCATCT TCTTGATGTG 
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3^ CO @gf 

3-Kt5DNA a 

■.J .. 2. Bfll«*4te»KODhrAT*>5, SS*^l lC§E«Wt Y*9fi>f4-!s9 

3 . 1 KEttOT 5 /KEjajW 9 *> l « U < KttMtoT $ fl- 

an, ^3fe^ l < $ tbfcr ? yiEMtirta * g£ - k-*-* d n 

A, 

4 . BS?!l#^ 2 l:Si07 5 y WEW t*r « ^ J* Hrpivf* 

& =« - Ki-* , e?d*3- 6 kis^d n a. 

6. fS*:^i*v^L5lcSa^©DNAtr^-t-S-<^^- 0 

9 . i izum <o r % j mimo) i m t < r*ig&©7- ? / % mm, 

10. nzfctit&T z ;m&&i&G-fz> t h^^-r^v^if 

Ho 

tt#«8*l»*Ll llCfett^^^X;7KOS{at^j£ 0 

14. ffi?lJ#^-4, 5Ztc\*6iZfc®<DmmWI<D'£M*tZte-nv$t*i)(0 
*>? ) J!f5DNA7'p-7' 0 

15. S2?iJ#^4, S^fefieiclEiiomSSB^JO-SU^^tffcw^e^SD 
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